Bis(2-hydroxybenzene)phthaldiimine (BHBPDI) as a new quadridentate Schiff base ligand and its Mn(III) and Fe(III) complexes were synthesized and characterized by analytical and spectral data. The Mn(III) and Fe(III) complexes were employed as catalysts in the oxidative decarboxylation of a variety of arylacetic acids, using tetrabutylamonium periodate as oxidant. The reactions were carried out in dichloromethane at room temperature. Relatively rapid and efficient oxidative decarboxylation of arylacetic acids to corresponding aldehydes or ketones in good to high yields were observed in the presence of the system, [Mn (III) (BHBPDI))Cl]/imidazole/(n-Bu) 4 NIO 4 . The Fe(III) analog system showed less catalytic activity at the same conditions.
Introduction
The catalytic oxidation of organic compounds such as alkenes, alkanes, alcohols, aldehydes and etc. using transition-metal complexes is an area of current interest. In this direction, synthetic organic ligands like porphyrin, phthalocyanine, and Schiff bases have been used in the development of synthetic metal complexes in order to mimic structural and spectroscopic features as well as the reactivity of an expressive number of metalloenzymes. [1] [2] [3] [4] [5] [6] [7] [8] Efficient homogeneous catalytic systems for oxidation of organic substrates based on porphyrinic compounds and manganese or iron Schiff-base complexes as promising catalysts have been reported. 1, 7, [9] [10] [11] [12] [13] [14] [15] Decarboxylation processes play an important role in different areas of organic synthesis as well as in biochemical reactions. Several reports on this transformation by thermal, [16] [17] photochemical [18] [19] and catalytic methods [20] [21] have been reported. Such oxidative decarboxylation pathways have also been observed during drug metabolism in vivo. 22, 23 In continuation of our recently reports on the catalytic oxidation of organic compounds, [24] [25] [26] here we report on the synthesis of bis (2- Table 1 , showed that dichloromethane was the best solvent in our conditions. It is to be noted that in the absence of the catalysts the conversion of the diphenylacetic acid to the corresponding product was found to be low (< 20% yield) even after prolonged reaction time that demonstrate the catalytic effect of the complexes in this reaction. Refers to diphenylacetic acid (1 mmol), (n-Bu) 4 NIO 4 (1 mmol), catalyst (10% and 20% for Mn and Fe) and imidazole (0.2 mmol).
The effect of catalyst amounts was also investigated by performance of a typical oxidative decarboxylation on diphenylacetic in dichloromethane at room temperature ( Table 2) . The results showed 10% and 20% could be considered as optimal molar ratios for Mn(III) and Fe(III) complexes respectively in our conditions. The higher molar ratios were found not to have a considerable effect on the reaction progress.
One important aspect of these types of catalytic systems is the modification of rate by addition of an auxiliary base such as imidazole to the reaction mixture. As it will be seen in the scheme 2, imidazole stabilizes higher oxidation number of the metal ions (at oxo-compound, 3) for entrance to oxidation reaction. With this explanation, the amounts of 0.05, 0.1, 0.2 and 0.3 mmol of imidazole were employed on typical decarboxylation of diphenylacetic acid and 0.2 mmol was found to be suitable. Low conversion (<30-40% at the same times) was obtained in the absence or lower amounts of imidazole and higher amounts did not affect notably the reaction. Whereas the conversion reached to 100% in 70 and 170 min. with 0.2 mmol of imidazole by Mn(III) and Fe(III) catalysts respectively. After the above investigation, the [Mn (III) or Fe (III) (BHBPDI)Cl]/imidazole/(n-Bu) 4 NIO 4 catalytic system was used for the oxidative decarboxylation of a variety of arylacetic acids under optimum conditions that led to good to high yields at reasonable reaction times at room temperature. As shown in Table 3 , the yields were between 75-95% and the principal products were carbonyl derivatives except for triphenylacetic acid (entry 2) that triphenylmethanol was obtained as product. Refers to diphenylacetic acid (1 mmol), (n-Bu) 4 NIO 4 (1 mmol) and imidazole (0.2 mmol). All products are known and their physical and spectral data of them were compared with authentic samples.
Proposed mechanism
The catalytic cycle shown in the Scheme 2 is proposed for the oxidative decarboxylation of arylacetic acids using Mn(III)-complex as the catalyst. When a light brown solution of [Mn (III) (BHBPDI)Cl] (1) in dichloromethane is treated with tetrabutylamonium periodate, it immediately turns dark brown. Based on the literature, 28 we have suggested the dark brown solution includes [Mn (V) (O)(BHBPDI)] (3) intermediate (oxo-compound) as the important oxidant species in the oxidative decarboxylation. The substrate approaches to 3 and is finally decarboxylated to corresponding carbonyl derivative, CO 2 and the 1 is regenerated. Returning the dark brown solution immediately to original light brown after the reaction supports this suggestion. According to Scheme 2 it is proposed that all arylacetic acids at first step are decarboxylated to corresponding primary (entries 3-15), secondary (entries 1 and 17) and/or tertiary (entry 2) alcohols and in the second step oxidized to carbonyl derivatives. Oxidative decarboxylation of triphenylacetic acid (entry 2) is stopped at first step including triphenylmethanol (a tertiary alcohol) because its further oxidation is very difficult under mild conditions. This observation is in agreement with proposed two step pathway of the oxidative decarboxylation. Also the proposed mechanism suggests the mandelic acid (entry 16) with one α-OH is directly decarboxylated to benzaldehyde in one step oxidation. The Mn(III)-complex exhibits a higher activity than Fe(III) analog system at the same conditions. This observation is supposed to be because of more severity of the Fe(III)-complex for the formation of oxocompound 3 with respect to Mn(III)-complex. 
Conclusions
In this paper we have reported the use of new Schiff base complexes of Iron(III) and Mn(III) as novel homogeneous catalyst in a convenient, efficient and practical method for the effective oxidative decarboxylation of a variety of arylacetic acids. The availability of the reagents, facile synthesis of the complexes, the easy work-up of products and the high yields make this method a useful alternative to literature procedures in this area.
General Procedures. Carboxylic acids were obtained from Merck or Fluka and used without further purification. The electronic absorption spectra were recorded with a JASCO UV-570 spectrophotometer. 1 HNMR spectra were obtained with a Brucker DPX-250 and 500 MHz spectrometer. IR spectra were recorded on a FT-IR JASCO-680 spectrophotometer. Molar conductivity of complexes was measured by Metrohm 712 model. Elemental analyses (CNHS) of samples were performed using a CHNS-932 elemental analyzer by central instrumental laboratory of Tarbiat Moallem University of Tehran.
Preparation of bis(2-hydroxybenzene)phthaldiimine (BHBPDI).
To a 25 mL ethanolic solution of 2-amonophenol (5 mmol), phthaldialdehyde (2.5 mmol) in ethanol (25 mL) was gradually added and the reaction mixture was refluxed. The progress of the reaction was monitored by TLC. After 8h, 50 mL of cooled water was added to the reaction mixture and then the deep yellow precipitate was filtered off and washed with water and a ethanol/water mixture twice and the 1,2-Bis(2-hydroxybenzene)phtaldiimine was obtained in 76% yield. M.p. 
